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Welcome to Practical Programming for Chemists! 
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XKCD



Not your typical course. 
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But a course, many chemists and I, would 
have loved to have during their Bachelor.



This course is all about how to talk (or write) to and 
use your computer…
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So, it gets things done in chemistry, more 
efficiently.

Whether you go into computational chemistry, or 
not, you will produce data, and programming skills 
make a difference.



This is not what your friends in computer science learn. 
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It is much more practical. 

Note: You will most likely learn more during the
exercises and project, than the lecture. 
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The goal for this week – setup your computer 10

Basic command line usage
in bash

Install Python through anaconda
(main course programming language)

Install VS Code as interactive
development environment

Creating a GitHub account
and getting familiar with basic commands

Programming language to communicate 
with computer system. 

Super useful to know a few commands.

General purpose programming language.
Create scripts, programs, webapps, …

A better text editor 
to handle Python code and everything 

around it.

A platform to share, track,
and store code.



▪ Builds up on what you’ve learned last 
year

▪ Almost like writing/reading in English

▪ Versatile (data analysis, webpages, 
automation, visualisation, ...)

▪ Growing popularity in science 
communities 

▪ Good for both simple and advanced 
scripting and applications

Main course programming language →Python
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Python versatility
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https://www.digiprima.com/files/wytrvqctb8ziq4e9icw2/python%20blog.jpg

Almost everything you can imagine 
is just a pip/conda install away.

Note: pip install is one of
the commands you can use

to install more functionality.



▪ Not only Python but the surrounding ecosystem (today you’ll learn 
about bash)

▪ Focus on examples in chemistry (RDKit and other chemistry modules)

▪ Not only Python scripting, 
but how to make packages/small applications/…

▪ How to document and test

▪ How to use GitHub

▪ Write in Markdown 

▪ Develop small applications to show your work to others (!!)

▪ Make Python packages that can be reused (!!) 

Compared to BA2 course
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▪ Slides on moodle 

▪ Exercises: https://github.com/schwallergroup/practical-programming-in-
chemistry-exercises

▪ Bring your own laptop! 

Organisation
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https://github.com/schwallergroup/practical-programming-in-chemistry-exercises
https://github.com/schwallergroup/practical-programming-in-chemistry-exercises


▪ Two courses per week for 6 weeks, 1 course in week 7, and the final 
project presentation in week 14. 

▪ CH-200 Practical programming in Chemistry (total 14 lectures)
• Wednesdays 10h-13h:    19. February - 2. April + 28. May in MED 0 1418

• Thurdays 14h-17h:          20. February - 27. March in MEB 331

• Office hours for the remaining of the semester 13h-14h in CH J2

▪ CH-343 Spectroscopy (total 13 lectures)
• Wednesdays  10h-13h:    9. April - 21. May 

• Thurdays 14h-17h:           3. April  - 22. May

Plan for this year 
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Exercise schedule
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The exercises are where you will learn the most (!), and give you plenty of useful skills for the projects.  



▪ Project-based

▪ The projects are evaluated along three axis

• Code (40%)

• Report (30%)

• Presentation (30%)

▪ Groups of 2-3 students 

▪ Multiple people working on the same code, presenting your work. 

Evaluation
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Project examples from last year
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Note: Some of the best grades went to
students with limited experience

at the beginning of the class. 



ProtaVision
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https://github.com/nichellesequeira/ProtaVision

https://github.com/nichellesequeira/ProtaVision


rfpred
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https://github.com/MW21P/rfpred

https://github.com/MW21P/rfpred


MassiveChem
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https://github.com/ThomasCsson/MASSIVEChem

https://github.com/ThomasCsson/MASSIVEChem


Moser.py
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https://github.com/philippeloe/moser

https://github.com/philippeloe/moser


ToolBoxLab
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https://github.com/Arnautovich/ToolboxLab

A interactive streamlit app with different tools

https://github.com/Arnautovich/ToolboxLab


Streamlit app from an actual collaboration
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The goal for this week – setup your computer 28

Basic command line usage
in bash

Install Python with Conda
(main course programming language)

Install VS Code as interactive
development environment

Creating a GitHub account
and getting familiar with basic commands

Programming language to communicate 
with computer system. 

Super useful to know a few commands.

General purpose programming language.
Create scripts, programs, webapps, …

A better text editor 
to handle Python code.

A platform to share, track,
and store code.



▪ The command line interface (CLI) allows users to 
interact with the computer's operating system or software 
by typing text-based commands. 

▪ MacOS/Linux → Terminal (bash/zsh)

▪ Windows → Git Bash 

Using Command line interface (CLI) with bash
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So far, how you navigated through your computer is 
by clicking through folders
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The command line interface gives you the ability to 
navigate through your computer using commands.  
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▪ You can open the interface:

• Mac: Spotlight (⌘ + Space) and type "Terminal"

• Windows: Start menu and type "Git Bash"

Your name The name of your computer

The current folder
• ~ means the home directory

• the starting point when you open
a new terminal window

After the $, 
is where you can type 

commands.



Useful bash commands 
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bash is the name of the language
for those commands 



“pwd” (print current working directory)
- where am I currently?   
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pwd + ENTER → /users/pschwllr, which is my home directory



“cd” (change directory)
- moving around
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“cd” (change directory)
- moving around
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“cd” (change directory)
- moving around
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“cd” (change directory)
- moving around
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“cd” (change directory)
- moving around
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“cd” (change directory)
- moving around
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“ls” (list directory)
- what’s in the current folder?
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“mkdir” (Make directory)
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Create a PythonCourse folder

Navigate to the new folder

Get the path to
the current 

folder.



“open …” 
- open either a folder or file
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The . means the current folder 



“mv” (move)
- move file or folder / rename  
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What are the two things that
could happen here? 

If the “git” folder exists:
→ It will move “PythonCourse”

into “git”

If the “git” folder does not exist:
→ It will rename “PythonCourse”

to “git”



“rm” (remove)
- Remove files and directories (be careful)

P
ra

ct
ic

a
l P

ro
g
ra

m
m

in
g
 i
n
 C

h
e
m

is
tr

y
 -

C
H

-2
0
0

44

It’s hard to remember all those commands.



Google/ChatGPT  is your friend
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▪ Case sensitivity matters (Desktop is different from desktop)

▪ Spaces in names need quotes (”My folder”)

▪ The power (and responsibility) of delete commands

▪ Tab completion to avoid typing errors

▪ Using up/down arrow keys to recall previous commands

Important points
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Bash is even more powerful



Additional commands to work with files
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Terminal demo? 



System and help
P

ra
ct

ic
a
l P

ro
g
ra

m
m

in
g
 i
n
 C

h
e
m

is
tr

y
 -

C
H

-2
0
0

49



▪ Bash is a command-line shell language that's primarily designed to:

1. Navigate and manipulate files/folders

2. Run programs and chain them together

3. Automate system tasks

▪ Python is a general-purpose programming language that's great for:

1. Data analysis and visualization

2. Scientific computing

3. Writing complex algorithms

4. Creating applications

Bash / Python comparison
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Use Python To run this Python script.



The goal for this week – setup your computer 53

Basic command line usage
in bash

Install Python with Conda
(main course programming language)

Install VS Code as interactive
development environment

Creating a GitHub account
and getting familiar with basic commands

Programming language to communicate 
with computer system. 

Super useful to know a few commands.

General purpose programming language.
Create scripts, programs, webapps, …

A better text editor 
to handle Python code.

A platform to share, track,
and store code.



▪ Designed for scientific computing, data science, and machine learning. 

▪ Gives you access to thousands of pre-packaged modules

▪ Simplified package management system

▪ Environment management

You can download it from: https://www.anaconda.com/download

Anaconda – Python distribution
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https://www.anaconda.com/download


Anaconda – Python distribution
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Skip registration 



Anaconda – Python distribution
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Note: You will have time to do that in the exercise session. 
If you are unsure, which one, we are happy to help.

Wait until the exercises! 



Python ecosystem
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Image: https://blueskyproject.io



The goal for this week – setup your computer 62

Basic command line usage
in bash

Install Python with Conda
(main course programming language)

Install VS Code as interactive
development environment

Creating a GitHub account
and getting familiar with basic commands

Programming language to communicate 
with computer system. 

Super useful to know a few commands.

General purpose programming language.
Create scripts, programs, webapps, …

A better text editor 
to handle Python code.

A platform to share, track,
and store code.



▪ You could use a text editor.

▪ But IDEs provide useful tools for coding, error checking, 
autocompletion, etc… 

▪ Popular examples are VS Code, PyCharm, and Jupyter lab 

Where to write code? In an interactive development 
environment (IDE)
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▪ https://code.visualstudio.com/download

Here we will use VS Code (you most likely already 
have it from last year)
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https://code.visualstudio.com/download


The goal for this week – setup your computer 65

Basic command line usage
in bash

Install Python with Conda
(main course programming language)

Install VS Code as interactive
development environment

Creating a GitHub account
and getting familiar with basic commands

Programming language to communicate 
with computer system. 

Super useful to know a few commands.

General purpose programming language.
Create scripts, programs, webapps, …

A better text editor 
to handle Python code.

A platform to share, track,
and store code.



▪ https://gitforwindows.org

▪ Download and install it
(if you have not already
done so)

▪ Added benefit 
→ Git bash 

▪ Mac users should have
git natively installed.

Windows users only →Git for Windows 66

https://gitforwindows.org/


GitHub – the platform we will use to share the 
exercises
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Git is a Version Control System (VCS) ideal for 
• tracking changes, 

• collaborating, 
• sharing in coding projects, 

allowing users to revert to older versions and work together seamlessly. 

GitHub (based on Git) offers an online platform with an easy-to-use interface. Almost a 

social platform for coding. 

https://github.com/schwallergroup/practical-programming-in-chemistry-exercises

https://github.com/schwallergroup/practical-programming-in-chemistry-exercises


Sign up for it. →github.com 
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▪ https://education.github.com/pack

▪ Give you free access to unlimited private repositories (and other things 
people pay for usually)

Student Developer pack
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https://education.github.com/pack


The goal for this week – setup your computer 86

Basic command line usage
in bash

Install Python with Conda
(main course programming language)

Install VS Code as interactive
development environment

Creating a GitHub account
and getting familiar with basic commands

Getting to know 
the command line and bash. 

Downloading Anaconda

Installing VS Code

Making a GitHub account



Most of the exercises, are just making sure, you 
are properly set up. 

And then, there is a game to learn bash.
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Game to learn bash (bashcrawl)
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https://gitlab.com/slackermedia/bashcrawl

https://gitlab.com/slackermedia/bashcrawl/-
/archive/stable-2024.02.09/bashcrawl-stable-

2024.02.09.zip

https://gitlab.com/slackermedia/bashcrawl
https://gitlab.com/slackermedia/bashcrawl/-/archive/stable-2024.02.09/bashcrawl-stable-2024.02.09.zip
https://gitlab.com/slackermedia/bashcrawl/-/archive/stable-2024.02.09/bashcrawl-stable-2024.02.09.zip
https://gitlab.com/slackermedia/bashcrawl/-/archive/stable-2024.02.09/bashcrawl-stable-2024.02.09.zip


▪ https://mybinder.org/v2/gl/nthiery%2Fbashcrawl/HEAD

Alternative launch it online with binder (just click 
on the link and then, the terminal)
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https://mybinder.org/v2/gl/nthiery%2Fbashcrawl/HEAD


After the download, you can navigate to the 
entrance with cd
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ls will list all files in the folder 
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Every room has a text file called “scroll”
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With “ls” you see that there is a room (or folder) 
called cellar. 
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“cd cellar”, then “cat scroll”, and you have the next 
instructions

P
ra

ct
ic

a
l P

ro
g
ra

m
m

in
g
 i
n
 C

h
e
m

is
tr

y
 -

C
H

-2
0
0

94

It is fun to explore that cellar, and run the
bash commands that are suggested. 



Now, there will be a short break of 5 minutes, and 
then, the TA will introduce the exercises.
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